(i9) 

(43) Sfg^MB 
2005 ^3^3B (03.03.2005) 




PCT 



(10) SBg^ffiS^ 
WO 2005/019487 Al 



(si) sEmita-s 7 : 

(21) StSWISS^: 

(22) gfgUjlUB: 

(25) s^mmrosEi: 

(26) se^pross: 



C22C 38/00, 38/06, C21D 9/46 
PCT/JP2004/012160 
2004 n 18 B (18.08.2004) 



(30) &9t&_T—$: 

$#812003-301473 2003 *P8 E26 B (26.08.2003) JP 
4#Bi20O4-2O8834 2004 ^7 E 15 B (15.07.2004) JP 

(71) mmX (#@£Hfc< ±T<0ttS@IC3L^T;: JFE 
7>? — JUttSiEtt (JFE STEEL CORPORATION) 
[JP/JP]; t 1000011 KJK&^FttfflBrt^HT— Tl 2# 

3 # Tokyo (JP). 



(72) fSW^SS.fctf 

(75) «W#/ttBlX(*@lCOL%T(D^: S*f§fE<TAK- 
AG I, Shusaku) [JP/JP]; T 1000011 KStS^f ft ffl BP? 
^W-Tl ZSa^JFEX^-JMfcst-fettSlWBtg 
SPrt Tokyo (JP). if* ©14 (SHIMIZU, Tetsuo) [JP/JP]; 
T 1000011 SmiS'fftBaBrt^Ear— TB 2§3^JFE 
X^-JUfczC^attMBtg^fc Tokyo (JP). SUU It 
m (NISHIYAMA, Naoki) [JP/JP]; T 1000011 MM&T 
ftBaErt^BT-Tl 2S3#JFEX^-JH*5C£tt 
»MBtSePl*i Tokyo (JP). 

(74) ttSA: 5K~ #5 (OCHIAI, Kenichiro); t 1000011 
*SSa»MitSSPl*J Tokyo (JP). 

(8i) ti^srs^cD^u^Ky. ±T<Dmmom\n&&LW 

RTI6): AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 

[mm**] 



(54) Title: HIGH TENSILE STRENGTH COLD-ROLLED STEEL SHEET AND METHOD FOR PRODUCTION THEREOF 

(54) mwazm S3i*>fr&flnsfc iiK-trosjt^a 



a. mmjjfa 0 hft 



b 3 



4 a t 



A . .ROLLING DIRECTION 

B. .. SHEET THICKNESS DIRECTION 

C. ..MARTENSITE PHASE 



t*** (57) Abstract: A high tensile strength cold-rolled steel sheet, which has a chemical composition, in mass %, that C: 0.04 to 0.13 



00 



%, Si: 0.3 to 1.2 %, Mn: 1.0 to 3.5 %, P: 0.04 % or less, S: 0.01 % or less, Al: 0.07 % or less, and the balance: Fe and inevitable 



^ impurities, contains a ferrite phase in an amount of 50 area % or more and a martensite phase in an amount of 10 area % or more, has 
a microstructure in which the martensite phase has the ratio of the phase interval in the rolling direction to that in the sheet thickness 
^5 direction is 0.85 to 1.5, wherein the martensite phase has a nano hardness of of 8 GPa or more. The high tensile strength cold -rolled 
yg-^ steel sheet exhibits a good strength-elongation balance and excellent impact resistance characteristics at a strain rate of around 10 
^5 s"\ and thus can be suitably used for a pillar or a reinforcing member for a dashboard. 

^ (57) gift: *58BBI±. CO.04-0.13 %. Si:0.3-1.2%. Mn: 1.0-3.5 % % P:0.04%£LT, S:0.01 %JUT. Al:0.07 

O %sit. «sp*<Fefcj:^Rrffiw^$6ia^f>3S:y. ^7i7>r bte%mmm-(*5o%yL± % ^u^>-*>c h*§£®« 
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DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) jt^srs^cofci^sy* ±xo)mmo>&&&mifi*i 

flgj: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), 3-— ^ % >7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — P V i\ (AT, BE, BG, 



CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 
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lit 

^coB\m^ (ts) a* 590 MPa ^±©fliaB^3^38NR«^ timmm^tz. 

HbbthX^Zo 

LT, 0!l;tfc£#P8Bg 61-217529 #^Rfc»4, BW^— 10 % 
11-61327 -^«H1W[ N ^l/f^t^ hffiOffiigW 3-30 % N 
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£*L N 0.13 £k±<DM3Lmk&Wt{nm. 75 %&>T<D&tfllk^ 18000 MPa • % 

T *3*ftri io- 3 -io- 2 s- l gft)K:J:tiaiS^9> att*©«&Bfrfc*sv* 

Ttt«3&to*t©t>f srtfcftas 10-10 3 s - 1 fci^-rs r ^r#lt-r 5 k , £ ? U 
Awn 3253880 -^4M«»j:w:, 7^7^ h*aa*e>fc*$ 

dS|8^^tLTV>5 0 £®tta^ME^®fimtttttt* 2000 s- l ©t>-f*- 

#08^10-147838 -^#mr±^ v/vjyt^ hts^B^^J:^/^^ 

^ffi^fHEJ: !9S!j^£;Jx-CV^3 s > "Proceedings of the 
International Workshop on the Innovative Structural 
Materials for Infrastructure in 21 st Century" [T.Ohmura et 
al.; "ULTRA-STEEL 2000", National Research Institute for 
Metals (2000) ] <D^-' — 189 <D^ 4 c5 tVC V ^ <5 <£ 5 T/VTlsW 
MB ©ffi * teJB&lM X##44fls *> § £> tf y # - ^ SE^trX* WOE LI >8! S «r 
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fc©taKds»«)6)tb*^ofc 0 *fc. mmm^m^ eoo s^ov-r^mm^ 

£>B#ot>T ^3S*tt io 2 -io 3 s-McSt5„ ^rofcfe, £*L£*CfiMWMS 

3253880 10-147838 ^Hg^fEife^tvrV^ £ 5 ^ «3S 

#fc»§IPI«©iSW4*ttH: io 2 -io 3 s - 1 \z&tt&&tk^*/u#~*»9il*i\iz H 
mWjittfi^ T>T io- 3 -iO" 2 s-^WW^IIWWR^fe* 

#>itmdz\z$trz>. x>-r &&&& io 2 -io 3 s-^s&ftfcfiaBWfc^&jftfcfc!* 

3 i t «r g to -T5o 

(1) 3I3S3££ : TS ^ 590 MPa 

(2) — ■ TSxEl ^ 16000 MPa • % 
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(a) T>"f 10 : 59 M J • nr 3 E*-h 

(b) 3I§S3££ 1 MPa ^7c9 <DX>-ffr 10 : 0.100 
MJ • m" 3 /MPa £Jl_h 

_L!Bg#Jtes ®*%"^ C:0.04-0.13 % x Si:0.3-1.2 %. Mn:1.0- 
3.5 %> P-.0.04 %SIT. S:0.01 %£TF> Al:0.07 %^Tx Fe 

^•TSBE^lRl^rflPi^Jt^ 0.85-1.5 -Cfe65:^t3^§r^-u, £ 6>l- 

b/t^> 450-650 °C£>#Ei2&^-e^m5x@£. 30-70 % 

^x4 . 53 - [^?a^+^MffiT^x5 . 5] to <DMMmzijmvxm@trz>TM 
m$&&<vmm*io < c/sec^±ww*pj$^-c34o r^T^-e^-r 
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ft*, 10 s- i u&<oT>-r x}T&m&%mm&<mj£-rz>^ 
ktm*>xmn"e3boit&, mi&m&zfrtc&xy* *?jmm5m&mm* 

z~x\ *&w%m\*. znmtit&m^x. io s^mmw-r^m^ 

O^BKRI^-rSJEJi^lRlOtilSPi^ifcS: 0.85-1.5 ft 5 J; 5 n$L$S& 
ayhn^/VU ^o^/WfVt'f htgtf^y m£ & 8 GPa ^_h^-t"5 r. t ft 

mrnxhz* 

fcfcfcm* #img> ^m£et^. m$&mm, mm^imm. 

xtwmmm&&fo±x% s c 

3) Dt2)(Dm^ m—(D^\mm^^^^^<Dmm^Mmm^it-<x, 
x v n^w.^*^—ftnbfoz> 0 

l. 

10%&>± b-tZ>1tlt>\^ 0.04 MttEJUh&g-CfcS, b36»U*58Sb, * 
0.04-0.13 ft*% % £?£L<te 0.07-0.12 W*%^PS^-T^o 
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si: si it. -^i^vim hte<D&mvtm&£Tf-<?/i' j ri<'y-<< h^(o-ry m$ 

jvris-y-J Ym<omk*V5ik~tZ>tz.#>\z- 0.3 R4%J^Jr^-C*fe5dS, 1.2 

Ufc^oT, Si*f3\ 0.3-1.2 WM%, 0£L<te 0.4-0.7 ©■:% BS^i" 

Mn:MniH 590 MPa RilSritflH-Sfc&K: 1.0 K*%^_bj^ 

b^U 3.5 K*%&®£S£3£g2^L<_L#U #t*dS*#<l&Ti-5o 

Ufc^oT, Mn»te, 1.0-3.5 ^L<[42.3-2.8 K*%l-PS^-f 

So 

P:P f*. m*-*T1-4 bt#l«LTOTtt?r^{^*5 i: 1 1 
*« N 0.04 It%«T^ ffrt.V<teo.02 mmsUTfcl&fe-rz-dK 4>&v>l3: 

S:S ft, {^-^±4 hftLmzmtit^frV , MnS t LT#*fc#ftiH-£ t 

{gm$344as©TU 7Km#JtL%^U^< ^5, Lfc^oT, s fit*, o.oi 

&^u<« o.ooe mmsxTfcmfe-rzft, 

A1:A1J£, fflOjK.m^li: UT»$^ N m<Dffi&m*fa±tSltZ><DKlif%3?£ 
7um~?hZ>o ^(Dtcib, ^(DM* 0.001 ^^^.h^-rSCi^^bV^^ 
0.07 M;%&@;t5£^£W#*K:£j&U ^^O^MHfc&So b 
fc^ot, Ai*te, 0.07 ItiWT. 0^b<f*o.O5 «*%WTfcP5^i- 

cu^«r±lf bttSe fc*5 % n*« n ^tt^#^^b<lr^< <^-C, o.oos 
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±.U<D&*J&fr\Z-tif\z_, UM%X\ Cr:0.5 %£*T. Mo: 0.3 %£XT. 

Ni:0.5 %£kT, *3 it/ B: 0.002 %£*T<Z> 5 "kd^arfftfll^fc < % 1 M<D 

Cr:Cr*fci. ^AttSTfRj-b Lt-7;WfVf^ hf@<Z>*£r = > h /wTZtc 
mz. 0.02 Kfi%£Uite:1-5i £a*0;i;UV^ N o.5 R*%£r@;L5 bn&te 

& : m\,tcmz-ftt>ti%mMmm&&&T£itz> 0 vt^^x, cr*?*, 0.5 

fete 0.05 K*%m±fc-f-§^^dW*bV^s N 0.3 «*%3r@x.5 £^WEE 
3Ste<M£T£i3r£o Ufcj&So-C, Moili, 0.3 @*%J^^ 0ft<»o.2 

*^o.o5 mmu±\z.-tzztt)mizis^-t>K 0.5 a*%&®x.?.^^jBE 

S»<H£T£*5o bfcaSoT, Ni*fi. 0.5 «*%£n^ 0^b<^o.3 

B:B#te, j^Att&lRj-LUT-^/i'X^IM h^^ft^avhn— 7^i-SfcJe) 
te: 0.0005 ®*%£Jt._b(3ii-6- btrntiV^fr, 0.002 ®*%£rjg;L5 £^50 
J£ME&{gT£-£5o Ufc^oT. B*te. 0.002 lil^T, 0£U<J3: 
0.001 K*%OTfcPS^-t"6o 

litr^o^q&fri^ fc5V^fi±|BtO^Att^r&JJt^J; l9^m^^^^Bx. 
fc^fofcfrfc> ZbK, MA%X, Ti:0.05 %^T> Nb:0.05 %£TF<£> 5 

Ti:Ti*te N 7*9^ h%L%%:Mfr< UT^Wfyf'f h*@tf>#m£r=r h 
/W^fc^M 0.005 Kft%^_b(Ci-5r ^W^LV^S, 0.05 ®*%£r 
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mz-z>k*:(D%}%znmQ-tz>o uyt^ 0 -c % ti*». 0.05 mmwr. 

L< ft 0.005-0.02 S*%^IS^-r6o 
Nb:Nb*tt. Ti 0.05 WM%UT, £f&b<te 

0.005-0.02 K4%t-RB^i-6 0 

2-1. 7x7^ MSOffiH^ 

3£££ — fat^T^* (TSxEl) £r 16000 MPa • %£Lbfc-t"5fci?>tef3u 7 zc? 

#0^7^*aM£Ti-5o 10 s- 1 Ug.<DX>'TfrM&-Z\&s 

fciftJRrnjM'^— &V\, b*H©ffiWtt 60-80 

UV\ 

2-2. -r/^^^MB^iSar* 

-fatf/^^* (TSxEl) & 16000 MPa • %£JLLl£Ux /^0»«^#*££r 

So -^7^im h^a^s^Wio +^m«ij£tf%*iia«f«i*p 

«©JEJS*I^O«ff»f®Sr«£®W*tlx 1.5 %-7->f y^-V^U jfe 

SMm^®m^(SEM)-e^ff 1/4 U 1000 ffif©^HSr*j^UT % 
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2-3. TA^ls^-J h*BO*BF^PSJ*; 

3&^— -WXt'^ls* (TSxEl) £: 16000 MPa-%fiJLkKlU 10 s _1 <W 
•f^5te-C> T>-f^l0 %*t?^>®i|X^^^— 59 MJ-nT 3 £JLh, 
$ 1 MPa <DT>-f?* 10 %^t?(D©JlZ^^/l' :a ?— 0.100 MJ • m" 3 /MPa 

MHSoJtC^/v^^-f bta^ffiWHJt) 0.85-1.5 K-f%!&^frhZ> 0 Z(D 
Jfcj&s, 0.85 *^fc5V^ 1.5 ZmtLZk, +^jfc#t5feJ:tWB«f»«H4Sr«' 

•^vl^i'iM' b*BH\ :7*9>f b*Si:<9 fc«g<, te^(T>i*^) ©»tt©P»* 

aSoT. v/kfyf^ b4S©*BIWRtffcj&s 1.5 SriStSi^ -t-3&t?*»«J?*I^O 

MRU*;** 0.85 -r3fct>t>JE3S^lRlO*Bi1!IB»!:Jt-<«ff*riRl©ffi 

ijh/lufcfrU -^frTl/lrJ YfacoteW^fcfr 0.85-1.5 -Vtb \) l\z.m^b. 

^/v^^f--r hta<^tiffifi§Jt« 1.0-1.3 j8s»*uv\ 
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m&<D&mjjfav>WfWrT5& sem«&U 1000 ^<£>^JUit-> }£MJjfa& 
ZTffamjjfaiZ. 50 »m<D)MM;*20 n mE*±<BWHB-C-£*b-£*l, 5 # > 

19. tRJ^lRj^ttS^/^VlM b^HO^pi&lfflBSriCbi+ba+baJ/a £&5 0 

{ (ai+aa+aa+a.+as) /5} /{ (b x +b 2 +b 3 ) /3}-e^&*T,5 0 

10 s _1 OtM^SttT?. T>T#.10 %^T?0®ltZ^7^— 59 MJ • m' 3 
JgJLL. 1 MPa iffc«9<£>T>-f^l0 %*Tf©!ftJR3i^^— £ o . 100 

MJ- m- 3 /MPa $ bfc^A^^-f 8 GPa 

GPa £A_LKl1-5 r £ #0* UV\ 

*U7£^ N Hysitron |fcO TRIBOSCOPE SrA^-C^/VT^lM h*@tf>$i£ 15 
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LTfTofco AfrWKlttJEEJftO^t & ki£MM&fctbZBZM$££ (contact 
depth) 50+20 nm\H?j;Z>£5\Zffim%:m^Xl%&*mMVtc 0 Z<Dk% 
<Dfe1&<D 1 32te$J 350±100 nm£&5„ 
4. Mit^fe 

SfcfcJ:^?^ imBEmvxmi&k-rzo 

4-1. 

BIWJBEi£«0»Ett. 450-650 X2<0^i&atT?#Bt5jB«asS>3. #]&2g. 

450 «c5i5j««fc % mm<D&mtm<te^xftmj£Mmmmmm-tz> 
femmm<t£Zo — j?, eso •csrffl*.**:, ^ h^mm^m^<mmv, 

&:}3 S #&t&^te 500-650 iCWtlv\ 

4-2. ^MJET^ 

30-70 %0^MJEET^-C^Kff5i-r5^^fe5 0 jfrjn 
J Mao*BMHIJfc^o.85 5fe«He:j5c5 % #t;j8itm»»«*^flit5. - 

4-3. jfiAsMoAiflftiU 

x5.5] ^tomssmz-r imm.m*. [m^mM+^mi^rm 

x4.5] nC)5fc?®y£i, /^y K«Wt|f ig^fs^r yf^f 
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•^/i^^im vm<Dmmmi£$:£ v> 0*lv* 1.0-1.3 m-srim^ ±12© 
Mmm<D&wmmtti, 30 sec^T^j^^M^asio %sk±(o^/vr 

JSIteft5»£-as*>*0>T\ 30 sec£l±l!:t5wfc^*U\ U^U 600 

sec &m%.2>bZ:<D%hR&mtiV. h©Jb#£r*B< ©T% eoo secW 

4-4. m&m<Difcm&flr 

m@&%k<z>mm*, 10 < c/sec^_h©^*p^-e34o < ceiT*-e? , N3ii-5i& 
«Bift»4x Jbia^jp^M^oTRsms-r^t>^[^?as+^i£T^x4.5] co 

^V>TBIf^O#^ s #^tb^:V^^Sfo§^J?) > ^*P5t*«50 °C/sec £A 
270 TOT^-TSsl^^^LV^ 
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±iawi&ffi£j$©ia££ u-c. r©as^^ 30 sec ^±^-r^> <t 9 

fcfJ:v\, #]xJ^ Jlttiftftl!:*5Jt5^ffti^lW(«feftBi^llIfct>v^5)Sr30 sec ^ 

1-2 |!^tjj^J!)iHo.A-zz fetaFTSWU 3ttM«tKi«J; 
$;*9:/fcUfc. 9:/«r noo-1250 tH^f«*WH£E»£U-C*2-l* 

2-2 fc^jR*©*|*i:U ^2-1. 2-2 i^f#5taU6-c#fiofc. ov^-e N 

3*2-1, 2-2 »»r*#*TS&W£E»§* %KHMs «»**P*rfTo-c, ises^^ 

No. 1-39 Sr#/t. 

ft**, 1-2 ^i~Ac3 SfelRHaflE^©'^— h^—^feW 

1/^4 hn<vmmm. trfrT-yy-j hfavnmmft, v^r^t-f b*H<&-*v 
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i) &to5mn%t'&MXfa\z%fittfa&&ttfat-}-z> jis 5 -jh*& 
frzm^x jis z 2241 ^3pmufc^T-=fTV\ ?I3R3*$ ts twxfEi *m 

»S^l^i*ifc$(Ts-2000)£rfflv^. mmjjfohW.ftttfa\z.io s^Wf 

MPa ^tc V) <DX>-?& 10 %-£X*<DW.%l^*/l>^—%^lt>fc 0 

^m^^ 3-1. 3-2 i^i- 0 

^mm^-mm^mmuno.u 3. 5, 7-8, io. 12. 14-19. 21-23. 

29-34. 37-39 Wf;ixt> 590 MPa .£JUhtf>3i3S3&£*5<J;U ? 16000 MPa • % 
^±^ffi^/c§tS— W XfU is* tt1rZ>1£tf-Q\Zti: < . 10 s " x (DX>-f&m 
m.~e, t>-f^ 10 it 59 MJ-m- 3 £JLL. 1 

MPa <DX>-ffy 10 %^-e<DSII|X^/V^— #S 0. 100 MJ • m _3 /MPa £Ul 
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